Structure of apolipophorin-III in discoidal lipoproteins. Interhelical distances in the lipid-bound state and conformational change upon binding to lipid.
The structure of apolipophorin III in the lipid-bound state and the extent of the conformational change that takes place when the five-helix bundle apolipoprotein binds to a lipoprotein lipid surface were investigated by fluorescence resonance energy transfer in discoidal lipoproteins. Four intramolecular interhelical distances between helix pairs 1-4, 2-4, 3-4, and 5-4 were estimated by fluorescence resonance energy transfer in both the lipid-free and the lipid-bound states. Depending on the helices pairs, the intramolecular interhelical distances increased between 15 and > or = 20 A upon binding of the apolipoprotein to lipid, demonstrating for the first time that binding to lipid is accompanied by a major change in interhelical distances. Using discoidal lipoproteins made with a combination of apolipophorin III molecules containing donor and acceptor groups and apolipophorin III molecules containing neither donor nor acceptor groups, it was possible to obtain information about intermolecular interhelical distances between the helix 4 of one apolipoprotein and the helices 1, 2, 3, and 5 of a second apolipoprotein residing in the same discoidal lipoprotein. Altogether, the estimated intermolecular and intramolecular interhelical distances suggest a model in which the apolipoprotein arranges in pairs of antiparallel and fully extended polypeptide chains surrounding the periphery of the bilayer disc.